PDE4 inhibitors induce emesis in ferrets via a noradrenergic pathway.
The objective of this work was to assess the role of alpha(2)-adrenoceptors in emesis induced by inhibitors of type 4 phosphodiesterase (PDE4) in ferrets. Pre-treatment with yohimbine, MK-912 or MK-467 (alpha(2)-adrenoceptor antagonists) caused sudden and unexpected vomiting. In contrast, clonidine (alpha(2)-adrenoceptor agonist) did not induce emesis at doses ranging from 62.5-250 microg/kg s.c. At the dose of 250 microg/kg, clonidine also provided protection against emesis induced by the PDE4 inhibitors, PMNPQ (i.e. 6-(4-pyridylmethyl)-8-(3-nitrophenyl)quinoline, CT-2450 and R-rolipram. It was postulated that PDE4 inhibitors trigger emesis by mimicking the pharmacological actions of alpha(2)-adrenoceptor antagonists. This hypothesis was strengthened by the demonstration that PDE4 inhibitors can reverse the hypnotic effect of an alpha(2)-adrenoceptor mediated anaesthetic regimen in rats and ferrets. Similar to alpha(2)-adrenoceptor antagonists, PMNPQ, R-rolipram and S-rolipram dose-dependently decreased the duration of anaesthesia in rats injected with the combination xylazine/ketamine. While subcutaneous injections of CT-2450 (3-30 mg/kg) were without effect, a central infusion (6 microg i.c.v.) decreased the duration of anaesthesia. These studies suggest that the ferret is an appropriate model to study emesis induced by PDE4 inhibitors and that these compounds trigger the emetic reflex via a noradrenergic pathway, mimicking the pharmacological actions of a pre-synaptic alpha(2)-adrenoceptor inhibition.